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($4) FHction olir welding method 

(57) TMsinvantfonpfOvtdaseconfi^retfonoraJofinl 
ttataflcw»ae>tlrfactoiy welded Joimtp be fownedwtth 
reduced d^Dimalloflolth»{otn1 region when two-lacs 
sUuclufcs (paneto) am MGtfonHMlded end to end. the 
paneb 91.32 aackhflvetMosutetantiaOyparaDelpiB!^ 
3aid4ande«Mfncfl6eraSc«nneelln9ttielMeplBlB8 



33«34.Dieendporttan5oftheplates33,34ofonepand 
32 am fHctiofl-welded to the end portbni or the plates 
33. 34 of the olhef panel 32. At least one ot the paneb 
haa a plate 38 at its end for oonnecdng the pl^ 33 
andaiendhasaftgldl^toaitppeitapfesdngteiBepiD- 
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RQi>O^THEIMV8inOM 

goOOIl Thepieseminvenllon relates Id afiU^ 
maOuid that b auftiMr ippOatf to panrf weldbQ 

pooq Ativo^afiealnKlura (pafteOfof ralNra 
i»in9 t)dkw fihap« membeiB b diadasad to iapantta 
Ptfantl^Mpcn No. 246863^990, »nd airatfier using 
laminated panaia such «a honeyconib panate b db* 
dosed to Japanaso Maui UidOpeii No. 
10666111994. 

FMcdefiadrwaldbgbpoflonnodlijfnityllRso 
rauadlDoltnsoitBdb olabtm^lohaatondpbstklio 
ttoloM n^iliuaeaiTnInga\Mldlhbw^^ 
pfiad to obuO ]M sad o bp lobL Thb b described In 
«o9an(»35(»MdibthosOTeoawo08154B081 and 
thaPublahedJapeftasaTtenftlaSon of PCX Patent Ap- 
pOaatten tan another oountry Na 6D609Cyt09f9 and 
Iho WeWkH) ^ MetaJ Fabiteatfonb Oanuafy 1696» pp. 

Raferanoo should to mads to ttiesadocumenb 
fafaipbnattoftdfrfcdoagttriMMto9,%imhhb6wybiM 
In 6io pfosoni bwantfan^ 

|B09q btMonsttPMAflng^dioraadtonofftopba* 
tklKdinelBt tob0 ajdrudadtan hvnodfllB^ teneaJh 
tho leiaibg tool (iDUfid 10^ la ttia auftaos Aolfig tto 
w^ftgrtsultotn a downward fomoobg on the jobt 
re9{oa.llius» whanihbwalfSngmelhodb appHedfoa 
br»tooe stnictum (paneiXthb dmmwardfaioe causes 
the ictbt matarbl at the region to fbar dovmw^ 
dafomiirtgtholobiL'nibfnateoltloipooobbtDprodueo 
aaatbfaclorytvaldL 

pooq Ibfrfaoo atniduics (^ab) bduda hoQow 
atiapomaintom madooff atfnidad Bfcimbuffi aOsy and 
tonayeomb paneta. JoMhi auch panob haa been ao- 
conipe8hedbyMt6weliBn9andTl6mM]ng.Whenlto 
IMaA«eUn9baM6dl»audiaJob(lha|ablbbeni 
damiorlhomabMblhololnliogMbtoioedtoflov 
dami by a dOMiiMfdtbrea produced Ailing the 9Men 

[BOOSI 1)Mi'tnvenbrhaafeondthaato¥0|toio^ 
In a varto^ id exparfmarrta. 

poon PnfaiBU^6balMofcJocllopiQVidoasalb> 
Maiy welded lobi by mbbitrirv dalomiiAbn of tto 
Icfcttiegbn whan two tecaaafotrtetfo n ar el dodl 
pooq PMfeiaUKllbaaeoondajecltopmMBa 
aatfafactoiy welded joirt when onefacoblMbn-w^ 
od. 

P80q libatMMol4aflltoeniMeiwolb6catoto 
weMM togtihar to ashoit Oma ««h asa ddomiaibii. 
pgiq Prafaiablyilibalhipdehjacttoeiiabbtwotao^ 
es to to wsldad tagi^hef b oonnectfng member that 
Joina two pbies fbm^ two faces. 
(D011] The aaoond Object braafiied by providing the 
meotbera at the Jobt regbn «^ a rabed portion that 
prolAidaa toward Ow IMon wo)^ tool $ida» 



(0012] ThothMobJedttrBaaiedbydi^ostngrmanf 
toob for Mdbn waldbg on bolh aides of the objetfB to 
to welded, ptodng the mtaflon center of on o ol the toob 
on an eitcnsfan of the ratstbn center of tfko other loci 
9 andpeffoflnbglrtcltoaweldtagstrnusancoui^ 
ipgui FIgtirftlbavaitfcalcnsasacibiioloftaefii- 
bodbtoflt of dda Invenlbfk 

P014] FigiffoZbaveitalorosasaGdanolRgumI 
after mtonweUlAg. 
^ pnsi Fbura3baveftiDalcrosasecttonofanelher 
emtodiment of IMs bventlen. 
(00161 Fbvre4bavefticalcressaectfonof RgufoS 
after hftetton wefaflag* 

poill FIguraSbaveftbalooaaaaGlbnofanolher 
99 eiiUMiuiieniorins nvenvoni 

P016I ffguroebavartbalooasaeetfonetngufoS 
sfterfttctbnwetdlRg. 

(0019] RguroT be vertbalcrDsaaaolionofadB an- 
other embodbnent of thb tnvenOon* 
^ [!Na9J FburoBbaverfiBeloosaaeedonofRgim? 
after frtcUan weMf^ 

(0921] Pguradbaveftbalcroaa section ahowing the 
preoe^UB d btadan weUng of a huther embodiment of 
9Ua bventioA. 

as (pottl FbwolObavaiibalofosascGdonofahiittor 

antedbnaitt of thb biwanOoak 

IM2)1 FbufellbavaftbalaoaaaecdofiofaMher 

entedbwmof thb bnmden. 

(0024 Pguni12ba¥eidGalaosasec6on«fah0thcr 
aa enMbMniofihbbvenfloo. 

Jfmsi RgurelSbaveiticalaosssaGtfonofafUrther 

embodment ol thia bventlon. 

(0026] Fbura14bavertIcatcro8aaedfonofahirther 

emtwdbiem of thb bvenHon. 
65 (00211 RgumlSbapefapacUMivbwofaatnietuml 

bodjyofaiaOwaycar. 

OCSCfUPtlOH 0F1HE PREI=ERIia> 
EMBOOMBirS 

40 

ipoiq 'rhaemtodlmeotahownlnPlguiwIhaaalBlni 
oonSgurafifin of abutfng ^fpa between hoflow ahapa 
niainber831,a2aapmab.ThahoBowshepemeiTd)em 
21, 22 have vertical pbtes 36, 36 ai Iheb ends In Ito 

4S wld9>dIrectton.Befbro0io«feMng,ttovertfeafpbtea 
3^ 36 ara tfapoaed bunedbtely bene^ a rotaiy tod 
50. The vcfOcal p)^ 36^ 36 810 opposed hi each otfier 
bcordact ttlhey are epased apart; ttodbtaneabamaD 
andoppmdmatalyl m^LOnlhoexleR8lonefttelRl8^ 

60 tefiabriwaefiihavartbalplalaa36.386eattocantarof 
a pioleoitan 62. The vertical ptalBs 3«, 38 hava a sl»- 
neaaaOongenoughtosualabttodowniiardfiMOOinBih 
tbned earlter. lha vertical plates 36 am peipendicubr 
Id two plates 33, 34. The haJbw shape mantem 31 , 32 
are foijned by extnidbgalumlmimaUDy. lha upper and 
tower bcaa of the hoUBw shape mem^ 31 am flush 
whhthscofrespondlnoupper&rid tower faoes of thahol- 
bw ehapa member 83. lhal b, Oia hottow shape menw 
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bas 31, 32 havB tho fiSTO iMcltnest. TMi h tlut aSso 
of tfM Mccetding entedmnte. tMng tto McBoa 

ta)S1 aiidlhBpn(8dioA52d«arttiMIamelErportto^ 
ofd>>wiaiytecifiOtetttagtedabcwtfi»uppttfoflfacc> 
or tolnlMaliap»mBfite» 31, 31. NuRMiil aSdei- 
lBiiaiss ftp!uraS4f flt iRfiinbMOwi an ftfiBfis^ In Outs* 
«8 to oonrwd te UNO plates 38, 38. TiM lio8e» ih«p» 
inanters 31| 32 cash KanfO Ubtsfal^ aynvnclrfca^ 
poitb lUL The holtow sh ape monfem 3 1 » 32 am inounl> 
cd Ofi B bad (not shown) and Aced Immvali^Hiobfid 
obo lea under Iho vertkaS ptalaa 36^ 33. 
{0829] Frfdton sSr weUMg b performed rotaili^ 

lha tool 30» plUiHll/l8 ^ ^^Bcte A S ifl^ ttM 
gloA at tfia MoaralMpd mambm 3t. 32; and mowing 
M pRfecdoii 52 Btong ft* jeM ngbit 1h9 mtadng 
ceittar olfta pi^BdloA B la faelHeeA ttift haa wflcal 
plalaa 381361 

(D830] F^ufe2BhowathetwDpanetsoRarlh0yara 
trtcUoA wcf dcdL RcfGranoa numbar 45 danotas tha 
ahopo of a weM bead altar ureMttg. Ofi tte axtandoa of 
Ihoboider OnabaBraanihaverdeal plaiaa 33h 3eia dl> 
uated to iddtfi oenter of lha waM bead 41 T)» bead 
45 Dea in an area on the axtandon ol tfw Oridoiasa of 
to vertcal platea 38, 38. Iba depttk*of Ilia weld bead 
45lad8taimInadbytoha^oltopfDiBdienfi2«lto 
lowef cndolthe folBiy loolSQtoeftadbi On Jrtnt lagloii 
fDQ31] WilhOilacBiiatnMfavbaeMMtoMftol 
pUaa 36; 33 pafpandteuiar la to plataa 38^ 34aittlBln 
the veitkal lansa pradiicad dmtaig tha fUction vfaMbig^ 
to Jotfit ratf on doea not ben^ effeifng a aaHsfacilory 
Joint aaahownbi F^na2. "to vaftlcal piat»38 b mada 
vertical to to piataa 33^ 34 aa much as posalUat. 
[0033] Tbavafticalplat»36ifwybelififedroral^{hter 
weight TMa li bva aim cf to aimedbv entodK 
mantis 

(003)1 WeMngof tolowersUala doaabyfunring 
to hoBow ah^ membaia upsida down. 
(0034] Iba arrbodment el F^um 3 hoa a veitteal 
piala36at toandef onabaODwahapaniantordl but 
nataHhaappeahigandoHhaadicf bflOowah^pawiBff^ 
baf 32. Opfnafi In 018 VBitfcal dbBcOon of to vartfeal 
plato33of tohoBDwahapemBmbarSt artfaeasaad 
so oo to roealwa Ola anda of pn^ectif^ ^aoea 38; 38 of 
the hoBowshapa mentor 32. Tlies8fBP8iiEdpertiQna 
era open In a dkacSen of dMnaaa of to haOow ifiapa 
OMRtorat andbiadirec8onpeipendlcylartDtothfefc> 
nasa dtallon toward to hoOew ahapa mentor 31 

aid^ When to {NDjedlng places 38 are placed (si^or* 
poaa^ on to raoasaod pofttens^ tora Is adua^f a 
cleafanca bat waen Iheoi altovgh ttiay are In mrtBd 
w8h each otor bi to l^wa. Tbara Ib aba a gap b^ 
t w ae n tha ftant ends of dtoa mainban ^lO^ t wt w acn 

The BbuOngJebitpofllanB on toupparfaoa aWaef to 
tohaUowatapamantom 31,32 andtovertalplaia 
38 aia ahuatcd dIrecOy bdow to center of to ffosafjf 
tool 50l lha foittb^ aemar of to piajBdlon 62 of to 



wBl^toolSDtedhpesedeaanextensIonoltooeftler 
Ona of to iMduiesa of to vatftkal pSala 3 & That 1% to 
{Bbit regton d to Plata 33 p4) and Plata 33 (34) b an* 
intadentoaitenslQnoflhaoantarCnaoftotfiUoiasB 

a eltowmcalplaia3aLT»acama«33bb34batfanding 
tan to ptataa 33( 34 ta tha racBsaad pertlena Ba an on 
odenden of to center Onaof to thlelaiesa of to ver* 
dnafplafasaLConsldaili^tha gapbehsaanttiaconiafs 
33bk 34b and the pnjecttng pieces 38; lha oofncre 38b| 

19 34b are altuaredsighdy to to teflol to extension Of 
to center Bao of to ihtcknesa of to vertical plate 38. 
The vertical plate 38 hoa a ly to support tha down* 
ward tone. Tha bortzontel gap between tha front ends 
of topR4ecdngplecB838and tofnOowsbipamao^ 

» bar81lsabrllarla8ialabawnbiPgtaBl.7hahaV8af 
topn|aGilon52crtowaUIngtaelSOIa8ppfDiilmalal^ 
cqiffll ta to dilcknesa af to praledtag placa 331 Tha 
ragfan that Is plastia and flidd abends below tha pw^ect* 
tog pieoB 38, andoemea tabava an area tajgar ton to 

9 iSarMteroftopfBs|ectton52;aadthatwobo&ow shape 
members 3t. 32 arafrtcdarHMldedL ft b deslmbia tot 
to Irtsdon weld be so Itemod OS la eitend beyond to 

' oontBct area between tha andenlda of the pio]edb^ 
^eca 38 and to vartleal plala 3& 

89 DMttS] Fbtfa4showatostataoftojolnt8ftwb^ 
welded. Iliaweld bead 45brDmiodsuchthaltowldm 

af 018 IMcbiaaa aarSaf off Oia vertbal ptata 38l 
P03q ' TbaiworttoMilbalfbiea^ftbdaalrablatoS 

89 tordBtfngcanlaraftotoolSObataGatadentoai* 
tension of die center Una of to thtckneas of to vertical 
plate 38.Tbmaka to quamdy of {olntof to tenand rfght 
hoSowahapementois 31, 32 equal^lt b deslrabia toit 
flia comofs 33b, 34b ba abiatad on tha extension of to 

89 thlcloie88oenteraiaoftovertlcalplda38.WMIeto 
pro{acllonJ52ol to tod SO ahoaldpraf e rablyba placed 
b to mnga between aidensbn fines d thictoiesa d to 
verticdpbta 3^ to thlcknaaa of toverticalpl^SS b 
deteimbed by to vertical foica^ to posllton d to pi»- 

4S ]odbnS2aodtoatref^d tovartbdplataSS. 
Henoe^ thera may ba a caaa dial tha thbhneaa d lha 
ptaia 36 ta snitf ar tlHtfi Via dbmdaf d Oia pio j a rt ion 
62« InvtowdthaposafcbarfaraolttiapaBMoa d8ia 
lotary tod 60 and Ihooa d to comaia asb, 34b^ 8 b 

^ destr8blaihattooDmers3^,34bbaposlddiedbto 
range between astanalon Inaa d dilcknass d to vartl- 
cd pbta S8« and at bast a part d to pr^edbn 82 d 
. to tod 60 ba sKualad bi to rangai Thb auangament 
mWea to vertbd plate 38 taiece^ teasia peitof 

so tovartlcdforoa,aubstadla]l)fP«avandr^toddoima- * 
don dtoldnt Aaaiesun; asstlsfbfitorylabit can ba 
bmied. Whan to bead 45 la taken 88 a fdafenca. af* 
diaugh to bead 45 b aOghOy larger than to pmjadbn 
52, to aema aa abeva can ba eald TMa b Sua aba d 

» tootherembod^ts. 

(P03?I ComparedwttitocaaadF^uial.thblobt 
oonflgwadon can mMmbe to aurfeoa aink d to iobt 
regton ovan when to norttontal gap iMiween to pi^ 
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jeefirtg pirn 30 and th^holtow shape maiterai b emioidmaWngupfofthoMvotoodihomaleftal 

ttf9tLAt»ftsu)^thft|B!fithasagBod«ppcmi«»and i%.lhm,fom9^€(iarAcu^bapi»taJttsd^pi9Mn9 

raqufco a reduced imouMdpiit^ tor painting. TU^ aaaflatetoiywdMlolnLF^uieSohowolhetliapeel 

becttsalhsgapbdMaenmatMrDmBntembtsiinbi^ ba8d458llerwGtd]n9./aBrw^iig^Ufinae8Ssafyp8ni, 

atfitadep8iaqualtaltolhlBlai8ssafth0prB||eceno i 08ny,Bracuta9aBshoinL 

^Boaaa,>batocBiia«wrftfiiltfitotBh<coidjB yf afl en p044) Ilia reiBadpaftlBiia^ Ste can also ba gp- 

G8fireduoeft8ire{9m.FttftficitbeQBineiwQfM pOctftoRguiaMaiitf^andlBttiDSiteaquamcoM* 

tow fncflteft b tilted tela 0ia ctti8r» lha pO8ttan!n0 to bttfdi. 

tKahe^tfrecllonaflhalMDfMmteseanbaafleoni- (00481 %imOshQwaaftirthef anbod&nan|» wh^ 

pGshedeasllyi ellsmwddlAgBlthd upper and lower fBsesfram only 

[QQ3S] ThdCftdsoT Che hoSowi^tapa member 31 aia ona dda. Tha snls o} the hoQow shape mefrtfiers 91, 

bflstenOy a y mmat ricri bi thapa. Iba hoQow diipa 32 on tha lower aide hava praiacflng pboea d4a, 34a 

mtfnfaaf»aw a ti fftrftgV °*V '^ '""' ^ '*^ Aih^matwiw pn^rndbig flush with the lower pblaa 34, 34 sreatff^ 

HbftahaOBwaliQpamainbarai haaoaaandahipedaa waid iha opposing heOavr ahapa membar aidaa. lha 

ahoMilaRBiimaandOiaaiharafidshapedtftaihaand » IMandsarttiapfolBdb9^aees34«,a4aami<mialV 

ortfiaho»owahapafflcnterS2orF^a bceiilBelwMiaacliadiaRlbafMaffitfief thaiippat 

PQ99] lnthaafiMbiiafitofF%um$,tliafabvtiliiaS]f pUesSa^saarahadiltamlhafMlandaorihalBinr 

novatetpbtaaaimmedbt^bdowlhacBineraStt^ plates 34a, 94a. Iha froitf ends of tfia upper pbtea 38. 

34hefihareoes8adpoitiafiofthaho(to«rahapaffnefr6er 33areoofmeciedtDthabwofplstes34,34thmii^th8 

31.7hartsmaAdormavemoalplata36iIaaonihaai- » vaitkalpbtes34.3ai1tamtbalpbtaa36^38araoofi* 

tefi8MaflhaoomBia33b.34bwOnAbertBAsloiibd)a nectadtahrtennedbtapofllDnaefthalowarp^ 

ralBtln9eentarefthatoei50.7haantfpoftlonQrthaho^ Ihotopportimof the vertical ptaSes 36^36 are pravU- 

tow ahapa immber 31b given a rigSdl/ to atslBlii Iha ed«lthreoeseedpoftfona39,d8thatrao^a|ebieo. 

vertkaitombymaUnothatowerpraiadlngpiaeaSrtt WhenmouiitBdonlhafBoes8adpoittona39.39.thaip- 

tfialotnllblBlBBrMdlnGMstogftasbaaflhaaieaaa- n perauffaoaefthafDfatfiO'bfhishwttilhaupparfaeaal 

ten^fMnlhafMlendsefmopn|Bctfngplaoaa97 thavpp8rpblea33i3X7liadbtafloabatjaaentliafw8 

tothapbtaaaThaproJaOlftgpfeoeaSBorthaomer vertbalptalea 38. 36 b tang enough fonhamtonrtoal 

hoflaw ah^ iMMbar 32 am noabad bi dia laeesaad 60tababBailadaRdbaBahoilaapo8Blbla.ThaRbiflon 

peitbftaorthapnlaclto0Pboaa97»aabithapfeeadIi9 babmolhaveftalplalD838andttiafeeesaadpof1leni 

embedbnent of F^gum a. Tba aeoond hollow shape as aabttiasaniaasej^binadlnthasmbodlineiiiaorf^ 

m0rber32hasav8f1Scelpbtd38naarttiapral8ctfm ureSandHgure/* 

3afDroo«necdngthaupparafidloiMrpla!ea33t34.1Ma (0046) The weldiftg preoedum wU be deserted ba> 

anwaement prevents the Jobt region from bdngddeo- low; In the state of Figure 9(A),lhe front ends of the lower 

ibaevenwhentherabnoveiQcalptBSadgdlrecOybetoie ptates34a,34aaraweldedbytherota7tooJ50.Atthb 

lhaeomeiaofthaieoessedponfoiis.ltbnotBd.howey- » time, thaheflow shape membem 31. 32; hduding the 

ei;lhalbelowlhann9Sorbead43lhafobAvanb8l Jolnl legbn ol the ptste 34«^ 34a, era mounted on a 

pbKB38orft0pafiel3t.n9«igaha«ni1basiataaller bed7heuppersui(aoaorihebed(hatbad(aihabead) 

iMMIi^ bRatthaheightefttiepf4oc0Mfi2afihafOtanrtDal 

Ip040| bidtaenMbiaftlafRBura^lhaptalaSBof S0bsreaibrthanthalWcbieaaofdiaptoh> a3 4a,34a, 

thehoOowshapamsfiteraZmsybaiaeMvaA 40 TMadasbnensmaathalthabattaai awfaea after weld- 

IPQ41I nguiaTshewaanatberembadbnan^avaifa- bgbBaLTbas^ the boBo m atda can aaaHyba used aa 

tiea of itwpffaoetfRgembodbBeni of Figure fi^bwhidi anouteraiafteollhaatnwbuwef aiBfiwaycarora 

theJobtre{Mofthabeohoiowtftapamefnbefs31,32 bySdktg (the outer surtaoabehg the nulboa en whfah 

lspiovfdedwfmraisadpoff1iQna37S^3BapiobudbgouK no deeeratfve ptatt b mounted). GenefaSy, the upper 

aide. Thbmakea the JoMres^fhk*.TIwha(ghbol 4f ftoofthafrfEtbnweided|BtmtendstDbauneven(etB 

the nasedpoitbna97ak3aa are equal Other pefto are boundary portion 51^ 

aMbrtotho8aofF{0Uia$»axoeplthatlh»vertloslpbfta (poon Netf, as shown tn Rguie 9(B), the {olm 60 b 
38 and the pra|adbna37 eta e^BhBy thinner. msuntad between the two hoOowshapamembem 31, 
pa42| WlttitMsoanliguiatiai|,lthafwba9Bpbe^ 32.ThalBbt6abT«hapedbiveftalcrosasecth>a 
twe«itharabedpeitbna8r«and38abalbrawekBno^ When bedi ante ef the JoM 60 am placed on the la- 
the gap bflDadwUi the fMSeibl of Iha ntisadpafflana xes8adpaltbn833•39,lhalBWBrendaravBlllealpa^ 
37a^36%whanweldedttoiprDvingtheappeareneaattd tfon61 haaadeam^babmnlandlhawaldbead 
reducing the amount of puayiequM. onttiabwerpl^ lhavartcal ponlan 61 maybe amll- 

moonvantbnal welded Joints, the weld bead tad. 

haseabkconeopondlnQtothevdumeofthelaslma- » I004&] Next.asshflwnlnRgure9(C).theJolnlpoftion 
tertat41thfllhasaeiMddowibythodDMiwaidfbfoa.' bseMan the Joint 60 and the heOow ahapa member 31 

IntheJolnioonngurailonofRgunsr.iherotBiytDQidO bfrtdbn^iveldedby OterotaiytoolSO.'nierotafytoal 

ptostUMihambedportJonaa7%38aandfmathcm 60neednolbathesameeaused(nF^9uraB|A). 
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(00491 Then. Bsshcnm In Rguio 9(D), thBloMpomon 
bslw9M th« 60 and lh» InOov ihiipa im^^ 
ItlMBfHMUetf by lha retaiy IDOI50L 
posoi IMopmetfumanoMPStfiavttlllnotDboptr* 
tanedOMOfttddftaadeiMiialestelvi^^ 
Wah tfi» biMfsiM tMintB^. thm b an 8rfM^ 
lags ttial tha tbna re^ubGd for inMffta and pQslUofftig 
andihalfMefriondevtDftanunriaee88aiy»ande«eftthe 
aBS0wMy pfBcislofi b HipiSMBdi 
pasi] Flgum 10 thowa anothar embodUngnt, In 
wMBh ttiih 0ta upper and toMer atdea «r tfia haQew 
•hape msn^aia $1 , 52 am frIcdMHvaldad at tha sam 
ttna^AralaiytoolSOaforOtelDWWtidolaverttealVb^ 
Imilhawttldfe^taQlGOtarthsippafaldaklliaprelec^ 
a «r tfia aaoand wtttno M 50a tees up. Tlio «m 
waidbig toob sa 50a Mng 68di other aro nmed at 
ttaaamaipaedtD paffDfmlMoAMUn9.DeR0lBd7qi 
70 aia beds (iBftte)^ T>» rataUng oantaia of 0ia toob 
so and 50a aro on the same Una, on whkhb the faint 
re^on of Oia hoDow shape fnambefs 31» d2L 
(OOsq Becauaa lAh thb airangflmantlha rebtng 
oBntor of Dm Moend tool 90a to posttomd en tha ax* 
tensbn of tho rotating oantBf of the fM tool 50. fofoea 
balaaoa wlh aadi other aBoMbio the Jobil to be anidad 
toeehottdmaarttlitfadBlbni iBl lon,fiiilhcr»beoaase 
ttiambnofiaadl»lMftlhehaOewahflpeinainbemai» 
the waMbig ean be pcftomted In a ehortlbne villi 
litfied^lonnaltonofthejBiniL 
[0053] TMaembodbnentoanbeappMotf^rambod- 
bnentt. 

D»S4 The preoedbsefrtolmenlB have usedhoUovr 
thapo mernbeia aa panab to be Joined, lha roOeartng 
anboAnentsahowthafrtcibnwddlno applkd to hon- 
eycomb paneb. Aa 6hoim tn Fgwe 11, lha honeyoomb 
paneb 8ea» BOb comprise tiro surface pbtea 81. 82. 
core mew^ ai a 83 bating h oa o ytor rt b-Bka 0Btb» and 
edge nienftem Bi ainttiged ateng Ihe edges of theaiD^ 
tee ptaies Bl, 82, iiBh BIS cere mambefs n end tfie 
ad^men6eisB4soldeiedtsthesurtospblas81,B2 
10 tofm Megiil eMuias. The suites pblea SI , eo; 
flia cars mantes 88 and Bie edlge mentes M'eis 
made of abntoifii aUey. The edge mantes 84 ais 
made by ertnwten and haws r e cta w g u biosaaaeo- 
tbn. All oMss of Bds fodangular cross aoGllon b biger 
b ttdEtesa ttian lha auilbce pbtea St . B2. The vcfdcol 
tfdBO of the mutually oontacdhg edge mantes 84, 84 
htelhesannlMctoesaastfmn InRguml.Thatse 
honoyBemb panob B8a» sob hove the aamelhfctoiesa 
{QOSai ThecmbodfaneniefFlsmllsenaspondilo 
te one ah s wn bf|piis1« The height el the pPB j ac i tes 
92 of the reiaiy iDQl SO b larger than the ttdetaiess of 
ttie tee pblea 8t» Thb aOows ths fte pbtea 6V 
B2 and the odoe m entes 84^ 84 to be ed The bad 
ac&ig on the paneb 80ai K)b b trensmlttad mahly by 
thaedgaffffintesSl Mterbebgflabfb&ted.thapeneb 
eosb 80b eis assombbd and MGdonivoUodl 
posq The cntedlment of figure 12 corresponds to 
the one shown b Ftous 31 The sdge mantef 84 of the 



honsycon^panolBOahflaageneraltfrectai^ularcress 
sadbn snd has recesses el the cemerai Ths edj^s 
member 84 of the hon^foombpend 8tt b Qkeechan- 
nd «Bh Be opening issing ths honeycomb psnel Boa. 
9 Ths epeaendft Of ttksed^ member 84 SIS tenths 
looB&sod poftfona of the edge mamber 84 of ttia hono]^ 
oomb panel 80& 

I0&5II Thahonsyoomb panel oonsspondli^ to 
uro 8 can bo fabifastfid bi a sbnQar mannoc 

to poSB] Figure 13 shows at3l anothar embodiment that 
oone^onds to Figure 7. After tMro hofMyoombpansb 
60^ 80b are assembled, aplata 86 h pbeedon the face 
ptateBt^BI andtempofsiflyweidBdtothcm.The plate 
88n«kes upfbrOiamatsitalthaBbplsstbbad andltawa 

n euilnntpvsl^onesanfcalptesergise^fflenter 
of tts honeyoon^ panel 80s to nmswad. Ths wtlcal 
fbms b ai4^poftod by te Ihldoteaa of te Iwitonial 
p]eoaoftheedgomember84andtha8unoimd^parta. 
(posq FlgureHahaissAhatherembodlmoftofthb 

» bwentba Ths pfsoedbgernbodkneritBifp to Figure 13 
tncteeopanetohaytng bos faces (fees platBs),ateeaa 
the ombodment of F^urs 14 bwludca paneb 81, 82 
harfng virtuaOy a sbgto taoe 0 ace ptotea 84» 84). Frtp^ 
Qon welding to paiformad at two iocatbna. at thaabul- 

» dng ends of the paneb gi» 82, the outoldewBhIbBe 
ptaleBS4«idlhsbtt8rsldswBhnsfWBsplateaTher»» 
fbfo^ ttielelfit reglone OBtelftnereldsais pfoMdedwtti 
nanpw face plates (tooepla!B»93» 93)1 The nanow face 
pbte 83, 83 are svppoited by voAfcal ptates SB, 88. In 

as ihbexamp!a,too,thevenloalptalcsesareybtua8yper- 
psndicubrto the face plate 83. 94. Thotacepbtes 83, 
94 are provided with rabed portions 37a. 38a sfanlar to 
the oneaahown to Fl9ur»7*Thefaoe ptoteo94h 94hsve 
a plufBlBy of relnfoiclng rto (pbaes) 85, 95 or spectned ^ 

S3 lnteivals.Theitba9SareT-6hapedlnGro8Sseclon.The 
top euff aoQS or the rte 95 ere Bush wdh dioee of the 
fboe pbtes sa of the Joint icgbn. Tb the tap auitaees 
rsWMng memtas (Bucli 88 pDbm) may bs weldsdl, 

40 FMier,ttiefflcepbteete8A,B8seniessssoalte 

conbolBnglhehe^oftetoolSO.AmoMbtobodyca^ 
ryifqi the tool 80 trsveb Bbng ths face piatss 83, 89. 
Beceiiae of the prewlston of the tee pbte 93, 94| the 
pmb 81, 82can atebe aaid tohum abio4SBoesimo» 

^ tum.Thepaneb91»92arsetfnjded8hapemembera 
ipoeoi WhOaRgmMahowathevardcalplateOS, 
98 of the paneb 8t and 92 opposing each edier at the 
JaM fogloiv aa to ths ooidlgundbn of f^pne 1 , 8 b PCS' 
abb to plaoe one of ths verttaJ plate over Ihs other* 

ee aaehowAtoF|9ura4,9and7. 

||M61i FlBurs15shewssnaiBfflpteefapptettonef 
Bda antedbient to the ebuebiral bodlf of 8 raisqf oai; 
The stnidural body has aide bodte 181, a ioof body 
10^attoorbodyt03,andflabl8bodte1048ttheende 

9S tottta bn^dIraldirBCllon.The8ldabodbs tot and 
the foof body 1 02 hoM paneb 31 . 33; 80a, BOb. 91 , 92 
Whose long sides are odented In the longltuifinBl dl/ee* 
Ban otthecar. Thejolntog between the aide botfea 101 
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and ttn red body lost and b^imA dmsidftbodlei 101 
andthaflDOf body 1Q3b aocBmpGshsdhy MR* waidlng. 
Diofoof body 102 and tbadda bodies 101 amdten 
shaped bito ares In cress 88dto n. Mh en tlo panaii 91 • 
ttarsttsedtorOmsttsbotfes lOI.OiosidahaKlnoma 
vtrdbalpitfas 98 and ribs 88 b madatoteotD tflain- 
1eflQrdmocBfandtheRbfQRl^Ofnemteffoen8l^Ul0 

posq Thapanalsai.SolfisumOmflybaoam^ 
binsd bi • mfirreF4inB9B anansement Tha end of dia 
pmjedino pSatD 340 or each pand b piaoed on Oia re- 
eossed poitfondddlha^ato 33 ot the other panel This 
obvlitastho uso d the J»(rI 60 and alovn tho ifemjfta> 
neouafikdomreUb^ dOia Joint fegton botfi boreitaw 
and bolQw. The plates 33l 34a can bo provided 
i8!iodpor8Daa, aaoheamtn Flgum 7« 



1. AmeihoddJoMA9fwomembeiapi,ai;60aka8bc 
OltfiQbyfrfBdonattrwat^cempffMngttiaabpo 
d 

a/TBi^Jn^saldfnefnbefs so thai respedfye Joint 
faces tharod am dbealy opposed, ond 
Insortkift at one ddo daaldflfiofnbofs^ aMefion 
attr wctf 09 pnba (M) or mdeilal harder ttnn 
that of said membafa Mo baOi aaldnienntefa 
at lha locaSon doaM doaO^f oppeaed JdM feO' 
aa lhared, and lotatlna odd pidM ee aa to d- 
f actHMlon aOr aieldii^ to jDtn aaM nefntoeia, 
whereli at tsast one d aald mentem 
haa^-fll saidetto dda thsred, a raited pofUon 
. (97a,3aaca6)%Mhkhba4aeontaoidJdntfBfie 
ihered and preoudaa towanta tiM praOe so as 
to mdio the JM regbfi Mdc add rel»d par- 
don boin9 oontactod by oafd prebo dufb^ Iho 
Mellon sdf wkflng and at leait paitfaDy 
nioved by 0)0 prebo^ and Oie maOiod bdttdea 
cutdoQ off the part d aald labad pofdon (S7i^ 
3Ba( 86) or poitioits famalntag oJIOff tfieMflltofi 
attr by eaid pii^ 

%, A melhodocoefdhoteddmf««fhordn a aap be- 
tween odd Jrtttfefios dOieinefiibefebetore weh^ 
inQ b fiOed oAh Oie ffieteftal tf the rabed pofttofi 
C97a,384diub^0)OW8kflr^ 

3^ A meOuKl aosonlng to ddn 2 wheiefti, blowb^ 
the ftidba fidrwd^ antf Oie cdtbio dl d add 
rcffldnbg part d add fdsed paitbA ar poftbna, 
oald oientbeiOi as seen b ereaa*aaclbn a orei a Ote 
jobtfns lagten^ hara subdanttaliy ftat and mutuaBy 
fhieh Idned auffeees at aaU one dda lhared. 

4, A method Booording to dein 1 or 2, wheidn the 
meOiod compibea iUbstafdtofly i^holly renwdn9 



aaldrebedpoitbn (974 3Bac 66)ao9i8t88ldfncm- 
ban» asaaen bicres»«8elbn ecrosa1he)BWn9r»> 
gloiV have aubstantbDy Itat and mutMUtf fbsh 
jBbied swfaBes at said one side thareot 

s 

8. AmdhodaflQOid2notoddm4«herebbdhdedd 
flteniboia are pfoddedfcspeGtba^ wtti aald fdwd 
pofltona, and Ore fflettiod eonilpilsaa aubstadbUy 
ofhoUy removbfl bdh the robod pertbna so ttiat 
to said membera, as seen boose^eetfonaonse the 
Joining regbn, have subsaaniblly lid aod fflutiially 
thfih surfaees at add ono side Iherad. 

8. A msihod eooonfing to any one d ddma 1 to 5^ 
tKherebiaddmbedpoftton(97a.38a(86)^pitorto 
the tridbflrsUr oreldlnOi etanda up h^^ber than aiqf 
dherpart dtherespedbeimrnber daaldone dde 
d the reefltbam 

10 7. A method eoooidbg to any one d dolms t to 8^ 
whefdn saSd raised ponbn (97^ 3aa( 86) b oonstf- 
totedbyatecdtWctenbfldthera fp edb e wanber 
dsddjDbitbfiettttred. 

» & Affldhodeooordbgtoanyonedtfalmsltor. 
vhareb eadi d add merrtom b pravidod wflh a 
odd fdeed pardon (97^ 38a; 8Q, ttie lospedbe 
nbed pertbna aubstambDjf obdtfns eedi dhor' 
ifhenaddJolMtBoea aredosaV oppose^ andadd 

80 pf^(S2)oontBCbanddbaeipaitblVrem8yea 
both add fdsod poftbne* 

9. A method eooonfing to any one ddalmal to 8, 
whsreb the or each sdd raiM poftbn (37a, 38q) 

Of bbonofboowbhthemombofeawhbhltbpiD- 
vfdad. 

10. A method aooordng to any one d ddmo 1 to 8. 
Vfhereb add rabedpodon b eoeparelepleGe (86) 

40 oonnactad to add member on tdildi it b preddad 
prior to Oto ofeUno* 

11. A matliod aoooidhg te aAy'oiie ol'ddin t le 8^ 
wharab add rebed portion (88) on one add meiTh 

4S beredonds ever odd eutbr boo d the other said 
ffiemborwhenoaidflwmboreare anangodlor wol^ 
bg^ and odd prebo pa) ponotretBO Otreuoh said 



00 12» Ameihodaooenfingtoanyoneofaibnsl toll, 
whereb by Oto Mdbn atir wddng. a irddng bead 
(45) b fdnned d a region d sdd bro membere bfr- 
neaththebeatton doddrebedportbnorportbno 
(378, 3Ba). 

St 

13l Affiotfiodaooodbgtoanyonedddmsl to12« 
whereb odd two membere are finst and second 
mebl panda 01. 32. 80a, 8Qb: 91. 82) whbh am 
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Joined lD800ttf etf9HMd!gD to fen* a pand alive- 

esdi 68td p&Ad ttfylDfl It tatd Qfta sMb a Rnt 
to ilteei (33^ 81 ; M) and Iti oppasfta tU» 
awab P4; 60:89 piralbliaafidrapaeedfnm 
aaU M taca abtcl, ana having at teasi ana 
cresammbar (S8; 84) cofmecdng aaU tea 
i})eetaAdtaMwetoi 

saldf!nttto6)iactt(3B;81;a4)draipac0vd)r 
saUfttf aitdaaoand panab bab^Jobiod (fired*' 
ly Oia weld Jobiv at vMcli a ar»» baad (45) 
la fbimBtf b)f lha Mdhxi allF weMIna^ 

;a4)af8tlaarta«aaf 



19. Amelhotf8fiooftf08taclahi18»«ltarelnBablwt6 
efoftoolGaidpanabatsahasaprqiaetfRae^iape^ 
aofi (38) and aia oter af aaM pmte haa a itbata 
CM) reoMnoaattpflBjedinga^peftfen at aaU 



n 



offtapandfltwMdlaaldaffildlBtntbpiDiddadi 
Goteiids acma Iha panal h a tmoMfta difa^ 
1i05 mltkh to at an aitgW ta aaU fifit tM» aliaal 
ormapanfil,andha8aOilcan8aaandlpeaaaii ^ 
audi tful aaid welding bead C45) Dia at laast 
pftitfyba»pw}aBtoiamaot'iaMcwia m a ni 
bar In aafat tiansvefaa tfrodlon* 

14Amdheda8coidbi0ladalmiaiwlicrciiiaaidM as 
IpaaatafaaKana^boditiawaaadd * 
oaamanter taet 84 tt thdr la- 
ipacwaaogeaaiwiupiaoiBWBiQjBigBpHiwuBi^ 
lha nspedlva wd^auppait ciaaaiaankbafa l^ftna 
a}of^klaaadiatli«: ao 

1S» AmdhQdaoooi!^Kodakn14^hdutfnafanf^ 
two aakl weld Idnta opposfta aides ol lha pand 
abudura by tidca pafformb^ tha Mdlon stir wald- 
lng»BaJdtw»wctd^!d8lybioraapadii^at^pa* as 
aHa awds d sdd watd siypait woia nwtiitwia pig 
8* 

181 AmdliadaoeeidbiatoddmlS^whafabiaaldwdb 
daadiafaaMflntaiidaceandpandaliaaaceRd « 
fisa sheet M 82). 

17. A mdhad aeaoRSiig to daan'f a( whcfebK al aaM 
e4^ d aaM Oret and aeoand pand tt wAkh sdd 
attefidonawebtJdntisfQrmedl aaid flmt and aaa- 49 
and faea shaata tharad m eamprised d a died 
menter ^1 1 88) and a perton d a rdnfddno edge 
bodjf (84) which la ooraiacted by bmiing to said 
died member, aeldwelttv beadia fornied In both 
saidshedmambafandaddialniMdhgedgebodyL so 
and add fddaiditg adlDo bod^ (84) pravidea add 
weld aiypafl ctass wamber. 

181 AmdhadacaeidIr^fDCldmia»whefefnaddfint 
fBfiasheddofladaaid^dahasapnjedbg as 

ponian (36) and Bia aaier d aaM panels has 
a rebate (33bb 34b) mcdvlng add praMng e^ga 

poltiOA. 
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